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Abstract of JP2003268083 

PROBLEM TO BE SOLVED: To provide 
semiconductor polymers such as polythiophenes 
useful in applications of microelectronic devices 
including thin film transistor devices. 
SOLUTION: The polythiophenes are shown by 
structural formula (III) (wherein, A is a side chain; 
B is H or a side chain; D is a bivalent linkage 
group; (a) and (c) are each the number of A- 
substituted thienylene groups; (b) is the number 
of B-substituted thienylene groups; (d) is 0 or 1 ; 
and n is the degree of polymerization or number 



of the monomer segment). 
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a4r— i> 1 



^ (IVa)"* 




Phase transfer catalyst 



NBS 



R (IVb)"^ 



(Ph3P)«Pd: x)-7+:^ (hiJ7J.:=;U:inX7-f » /^^i^-^A 



[00 25] »igi6i:. itnzmif^±m 

^(D±i,zmi}'tltz 2 -9«0^]RJg,^i 2 0 ^IV 2 2 ( y -X 
at/ F U-^ ynj& ) b Sr-^tf T F Tffijtflc 1 0 <7)ilBS0 
t'J)!.. HUc^-fidtc. ^Jl^jS2 0atX2 2<0± 

[00 26] ii2{i. a«3 6t, y-hnmsst. 

y-xiSfii4 0 . Hi^'f v«;«i4 2 1 , ie^i^«#c 

]i34i:, ^Oi-:^7x.y^mii^a32 twists. TF 
T«jS«:3 0c^aBSllT-ftS. 

[00 27] 03 ^^-h^ttTt^ffl-tsasaiK 
5 4 . atf ^ y 7 X y^mi^m s 2 

tr*;?^. .-K»J^;t7xy^#:J15 2<^±fcV-;^i^ 
6 Oai^FU-'f y«fii6 23&«a*»it!tS>J<!0TFT«jt# 
5OCO81BS0-C^^, 

[0028] 04{i, a«76i:, y-hmSTSt. 
y-X«Si80i, b'P-^yl;ffi82i:. --K'J^^t^x 

T F Tim.W 7 0 0«BSaT'J> s . 
[0029] *?6B8<0-g|5««t<Oje»t«i:, «Sfg(=iE 
tt. @l~04<7)^b7y>''X^«ii»O±(C;K'J-7 
-=S:i;(Oft-gJlS-jDxTi.^v^. @4coTFTffiit«tT' 

[0030] Wk(mm^zi5ux . ttzmz^w^b 
(mi^mthts:^. mm\±-mz^ mb-thm^ 

fflssrfflv^s. a«<7)if${i, mmm o/im~i 0 

mmm±TJ)0. Pmif^Ji, ^Wt<n'ryX^ y9 



[003 1 1 ■y-h%m:V-:xmfYV-^ y^mbWi 

xi,^bi)^x'%. ^mw-m^zmLx\^hm.mm.wm 
m.-^n^Wibth^bm%h. is«f*Ji<o»§«. 

0nni~*«)ix<m, J: Olfffl'SrW^IJ*-; 1 0 

o~|!>5 0 0 nmX'hh, m%wm{zmLtzwmm<r> 
mmb Lx\i. mt^^m. s<t^^«. m^r)Vi 

,-K'J (t':i;W7xy-;P) , ^K'J-fShm --KUXf-U 

■rhmjm^<^\m'm\izm\:^xm o-msoon 

0-7 F/c m2t-ri>c: t3&5-ei:|>. 
[ 0 0 3 2 J y-x/Hi/-^ ymmb 

<m\izmLx. ^WiZW^^hir^^j^ity 3.ym^isxs^ 

UmiO nm^^lx^m, X{i;^4 0-^ 1 0 0 nm 
X'hi. dcOlliS^, *||HB<7)5Ky^:t7xyffliOjl 

[ 0 0 3 3 1 hmma. ±mmm. mmn^u-?- 

y) bthZbii'^X'^h. ■y-hwmA(ombbx 



(e2))03-268 083(P2003-26808 3A) 



tt, ;K'J>^f-uy;^;l'3^-f-hS:K-7'L)t'1fJ (3, 
4-Xf-lxy->'jJ-dri'f-:t7xy) (PSS/PEDO 

Xtt (Acheson Colloids Company) M'^XW':? bD:?'/ 

(ELEaRODAG) ) mcio%udm!&^^m.A V 

^ ( yx;l/ • h U-X (Noellelndustries) 

M) ^rt'T'J)!.. ^-Mfi, ^SXti^S 

1 0~*«J2 0 0 n m. stfj V-S!R*f <i*«> 1 0 
[0034] v-xRtf H 1^ ^ ymssti. ^WfHZ 

i-. s«tt!ifjv-. mmtt^ y=^^£b'<r>y-Ymm 

ni:LXmfi^iirzh(r>^j:t'Thl, ^ coJlcoftMW^ 
lf?«i. e^l;?.^. mOnm-^lumX-h^. Xm 
«i^if${i*«Jl 0 0-4!>4 0 0nmt-J)i>. TFT^S 

■V ^VHBti*?) 1 0 0 m~|«> 1 mm-C'J) i. , ^#f*^-V 
«fia|i.|fi|i«> 1 m-*?; 1 mmTh 0 . . J: OSffl 
^^•v^^;i^*§JiJ«j5~*!;i OO^tm-Cfc.^. 
[00351 y-x«fimsj|feL-Cfc •? . 1 o 

Is,=Ci// (W/2L) (Ve-V. 

ay- hmmmmmm^fc *) mmmmrch o . 

t . m&r—!^i)-(^ I SD = 0 S-^'Hf tr^i^^ilffiOV 
[ 0 0 4 0 ) mi?^*h5y vX^-cOi) atAtocO^tt 

oy-x- u>f ymsttcoifc-fcl.. 

(0041]Jtl«?!l 



[0036] 

mm] a ) mios^ji : ^Mio^r^u xmmt 
Lx. msizmiuzh •■/r^yi'^ hmmmhyyi^ 

10 0 37] ZCO^T^UMi^ n-F-rv'Dny 
'^xyNi:. -?-C0±tCS^i4^;^-ttJtJl$*5>l 1 0nin<?)iE 
-fb^^^mt^-ttf. '^xyNAiy-MllghLTlitgt 

tm^MUm 2 nF/cm^ ( -^7 7 r 7 y h'/^:fr 

^ t-r^ 9 j-)\/x'm\z t . ssisaat^. o . o i m 

1, 1, 3, 3, 3-^^-t;^f-;l'i^'>'5-9-'>'<?) 
iPyuu:^9yWmz. MiSTS o^J-0?*Lfw. 
(?)'>XAtr>'*;!'OD^:J'yt^v%, IgjitJt. W- 

^mo'^moonma)<m>^mm'')^^yy.ym 

^^■&^\. 0 0 0 r pm, $^3 5#ra<^Xb°ya-T 

*8 0'CT2 0l^fEfiS^Lfe. ^^f*l<0i?5tfc:ffifflL 
;t>MJi , ii i^r?mic^» Lj^c 1 f-^ 7 

x-y^-^h-^mmSZO. 4 5;umc07-f;l'^'t1Pj§U 

Jt. -e«ofs, i^coy-xat/FH^-msi^, 

H':^^X^$rfflLTSS^«Ls $^0-a<7) 
Y^yi^x9^mX,f^, ^<r)tz^'mmi^W>t. ff 
«<7)B(if^(c«4fflitSK*53 0%(^)Se^»igm4», BiBr-C 

[0038] b) TFT«S<^#ttifffi:«|f^{Smh7 
yi^'X^'cOtttgSr. ^-X'J- (Keithley) 4 2 00S 

(zs^mmwm^'^\^x . ^w?wm^^xm 

fiiiiUc. ^^iJ-^-^KliS (/<) {4, (:>-'- 
ffi. Va<y-X-HP'fy«E. Vsd) (cmS-f- 
^J: 0. ( 1 ) \zi^'>xm.U^, 

[0039] 

)2 (1) 

^cofiSMSOtt^'; ^^7 X y , -fiat; P 3 H T 1 1 

•C»^>h.S;Ki; (3-'v^x;Uf-:t7xy-2, 
>f;P) f-^tr, -acOJtiSffl<7^ISh7yvX^S:Sf^ 
Uv:. Z.mW,ir)VY') -yf- • (Aldrich Ch 

enical) J: OMAL. -e«0^'OD'<.y.ify^?g«^/i>^:? 

[0042] lu^Lfc^att^VK jgffl^frTt'T'AM 
X^llf^LTt. W m) =5, OOO/xm, L 
= 6 0/xmcO±#S«^h7y>''X^'$:fflV%, 5ffltUb<0 
b5yi^'X^'*>i:>f#fc^J%#tttta»:<Dfcii OT'feS. 
^ilS: 1-1. 2xlO-2cm2/V. sec 
Wm^yty/^y)t : 1 . 5~2 . 1X103 

5 Bm9.my/^7it : 5~ i o 
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[0043] mm^tirzmim^:ty/:f7itti^m^ 
mm K- ey /srSft^ < . i^j:hmmmm 

( 3 - A.dr i/;l/^;f 7 i 2 . 5 - i^M /P) <0«|g^ 
[0044] 

(a) *r!J^:t7xy (3) ci>&« 
;K'Jf-:t7xV (3) 0-^fi£ffl(:S{m!t5. 5' -t' 
X (3-]^Ti^Jl'-5-7'a^-2-i-x.=i.)l') -2, 
2" ->'>:t7x>'t>J:r/i . 
■ftt-t-n-;!/) <7)2oot>'v-{ii5:oJ:3KJp<iB$^i 

5. 5' -h'^ (3-h'T>-;l'-5-7Dt-2-f-x 
-ll) -2,2' ->''^3r7x>' 
[0045] ^vSttr;>d-y#HSti+. 1 0 0 m 1 
j(g77-^3+t\ 10ml <7)THFtC^SU>:V7'^-i/ 
'>ix*fflfr ( 1 . 2 6 g. 5 1. 8 3min o 1 ) t:mWm 
Ximt^xt^h. ZtHzAOm 1 coil*THFtomU 
/c2-/Q^:-3-HT>-;^^;t7x>' ( 1 1 . 5s. 
34. 9 2mmo 1 ) 2 0#Iil*»(tTt9>-?< 

OSDi-Jt. #^>ilJt?I^Sl^ . *«j2 2-*!32 5°CO^ig 

T-2B#raMff ixics o°cT'2 o^iajm^Mja^T 

^vSttUfflm*. 2 5 0ml<0*JS77X3tf»<o, 80 
m lcOil*TH F legist 5, 5' ->'VDt-2, 
2' ->''^5j-7xy (4. 5g. 13. 88mmol) 
t. [1. 3-h';^ (>''7x-;U*;^7^/X^'y) ] 
i;-^ua--y'y)U (U) (0. 189g. 0. 35mm 
o 1 ) tcom^izMl. 4 8B#Hji«Jt5t. d:^z. ^ 
JEE^-^IBjS- 2 0 0 m I cOi^Kxf-^l'T*!?^, *T'2@ 

5%igK (Hc 1 ) 7mw.Tm^\ mmm-fh 
m^mt^^<r>-m¥^^zi.mm.\^. 5. 5' -t;^ (3 

-HTi';l'-2-f-XX;U) -2. 2' -xf-:t7xy 

(IR*55%. 11^58. 9r) 

[0046] ±iST1l4>ix;^>:-ft-^!|tj<7)N MRX'<7 
Sr. ^iSt^feV^T. -flVfi (Bruker) DPX3 0 0NM 

»H-NMR (CDCI3) : SI . 18(d,J = 5. 
4Hz, 2H), 7. 13(d, J = 3. 6Hz, 2 
H), 7. 02(d. J = 3. 6Hz, 2H), 6. 9 
4(d, J = 5. 4Hz. 2H), 2. 78(t. 4 
H) , 1. 65 (q. 1. 65. 4H) . 1. 28 (b 
s, 36H) , 0. 88 

(m. 6H) 



[0047] ryl/:/>#H^TT\ 3P7^X3|*|cr)>'' 
:?Do^:?'y/»St (3 : 1) <0ig^?63 5m4'O5, 
5' -h';< (3-FTi^;l'-5-7'o^-2-f-x::: 

-2. 2' ->'>:t7xy (0. 6 1 g. 9. 2 2 
X 1 0-4mmo 1 ) cojgrffit, Ht^N-yotX:? 
-fSH(0. 348g. 1. 9 5X10-3mmol) 
c7)/hfr5:l 0~2 0^i-*HtTjDi.it. 

mk\^tzmi^^i^^¥Mzi.'om>. xi^ao^ 

9%. iL^ti7 5. 6-Ct'S)o!t. 

'H-NMR (CDCl3):56.9(s,2H), 

7. 10(d, J = 3. 9Hz, 2H) , 6. 96 

(d, J = 4. 2Hz, 2H) . 2. 78 (t, 4 
H) . 1. 65 (q, 1. 65, 4H) , 1. 28 (b 
s, 36H) . 0. 88 (m, 6H) 

[0048) 1, A-'<^V'<iV\:x (it^^WX^^- 
)V) 

r;Wrfy#H^Ts ^- 7 5*C~*«>- 7 8°CT5 0 0m 
1 A;K75X34'<^1 50m lil*Th7t Fn77>' 
>f<^l. 4->''7'ot'<.y-»fy ( 1 1. 9g, 50. 4 
4mmo 1 ) }t?St::'<V^'y ( 1 2 Im 1 , 2 0 5. 7 
mmo 1 ) +<0t-7'f-/H;f-'>Al. lU^WAW: 
fflV^T5STLT^IDi.s 2I^I1IR*5§-^. 2-'f 
yrahVl'-4, 4' , 5, 5' 
3. 2->''5j-^1^^o-U-y (6 5. 59g, 353. 
0 8mmo 1 ) ^aitfl5:fflV-»T*^<SDi. . RJCS-^ 
?gJ|5!ttaS-e$A,t3 2B^ja#L, iXt^MiST'l 2l»f 
TO#L/S, <J:tc, SlEig^?g^i-'^'on^^yi 50 

)R*I«J5 9%, 11^24 5. 3'C<oafeil«c$r#fc. 
'H-NMR (CDCl3):57. 8(s,4H), 
1 . 3 ( s, 24H) 

[0049] [*^] b;^xy5ml4'eD5, 5' -b' 
X (3-KT>yl'-5-7'Dt-2-f-xx;P) -2. 
2' -i/^:t7xy (0. 5g, 0. 6 immo 1 ) 

i.xf\. 4-'^v-fc:yt'x (*•>^bt•-^^-;^) (o. 

2g, 0. eimmol) \,ZT)V^y%^TX'y- V 7 
( hU7x:^;U*X7-r y) -f^yi/^A (O. 0 
14g. 0. 0 12mmol). h;l/Xy 2m 1 +<7)A 
LIQUART3 3 6 (0. 2g) . imm^-fV^)^ 

mm ( 1 . 5ml) ff)2m7mm<nm-^m^Mi.ft. 

iSLTt. ^<r>'ik. Km^-^mi:^9y-Mzmi^tx.. 

^L7t:;KU^:t7xy±^W4ra(cJ; ')mi«^'iilJt. 
:t 7 s y«i WPxy SrffiV y >y ^' X I/— ttttjfc 

lil*i;L-C^Uf-:t7xy (3) 0. Al(>siWz. 



(©4) )03-268083 (P200 3-268083A) 



^>^*»-:)/c. PBHTf'A'^X (W=5, OOO^tm, 
1^W)&:4. 3~6. 1 X 1 0-3cin2/V. sec 

mmmy/i[y\!c : e . 0-9 . 5x10-5 
5 Bm(7)mmy/:^yit 1 . 8~5 . 5x10-5 

3 0Bf*<7)l;8iE;r>'/:t7lt: 6. 8-8. 4x10-4 
[ 0 0 5 n tKU ^:t7 x y^^f<:«cO$^*i. 193^ 

[00 52] 

(011 0«i:LT^<O;KU^3r7xya*«TFT«| 



[02] LTlt5g<^t>'Jf-5t-7xyS*>'TFTffl 

[13] l5lltLT#S^;K'J^:t7xy;^*^TFTfl| 
S. 

[04] Mi:LTltS<7)*^'Jf-:t7xya*<TFT« 
I.. 

10 ?ilih7yv'*;^:5'li3t*, 12 rttu^jj-7xy 

14 je^ttlf«#:Ji, 16 18 
2 0 V-zmm. 2 2 FU-fyfliffi, 
3 0 ?S)ib7yi>";^^tS3t«:, 3 2 ;K'Jf-^7xy 

3 4^^i^«*«. 3 6 Ml, 38 y 

4 0 V-XVM. 4 2F^>f>'«ffi, 5 0 
Wmhy>'Jxm'^^. 5 2 ^U^:t7xy#^ 

5 4 mit^^mm.m. 5 6 >-u3>''>x 

-'N, 6 0 y-xmSi. 6 2H^'f>'M, 7 0 fiK 
h 5 Vi^'X 7 2 -■K»Jf-:t7xy^NS#:JB, 
7 4 ^tti^f^sW. 7 6 as, 7 8 y-MK 
Si. 8 0 y-Xlffi, 8 2 Hl^-fymii. 



[01] 



[112] 





[031 




[041 




D-H 2360 1004 



xyy H^'fr #607-6650 
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Fi^-M0^) 4J032 BA03 BA21 BB06 BB09 BC03 
BC12 CGOl 
5F110 AA30 CC03 CC05 CC07 DDOl 
DD02 DD05 EEOl EE02 EE03 
EE07 EE08 EE42 EE43 EE44 
FFOl FF02 FF03 GG05 GG24 
GG28 GG29 GG42 HK02 HK03 



